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“Ion Sheet

%

Positive Oxidation Numbers of Metallic Ions
1+ T 2+ 3+
cesium Csl+ barum Ba2*  manganese(@ Mn2* alurminum ABT  gold() Aud=
copper(l) Cul+ beryllium BeZ*  mercury()  Hg2+ anfimony()  Sb3*  indium(@h) 3~
gold® Aul® 1 “cadinium Cd2+  nickeWID) - Nil+ bismuth(l)-  Bid*  irondlD Fe3=
hydrogen ~  HI+ caldum Ca+ . platinum{ P2+ cerium(@}  Ced*  manganese(fil) Mn3-
indium{(l) Inl+ wromium(@) - CrZ*  swontuin - Sr2+ cobalt(HI) Co?*  nickeldll) Nid+
lithium Lil+ cobatt(l) Colt  tinl) Snl+ dwomium{@).  Cr3+  thallium@l) Ti3*
potassium . Kt | capper(l) Cu2*  titanium{D. - TiZF gallium@l)  Gad* titanium(@D)  Tid*
- rubidium Rbl+ | permaniumi@) GeZ*  tungsten(l) = W21t vanadium() v3+
silver aAgl+ iron(ID) - Fe2* . wanadium{D © V2+ '
sodium: Nalt | leaddn P2t zinc Zn2+
thallium) Til+ |’ magnesium Mg2*  zircomam(l) Zr2+
| PR 5+ 6+ . [
cerium@)  Cett  ttanium@vy Tid+ antimoney(V) b+ chromium(Vl) Cc6+ | manganese(VI Mn7* -
germanium(V) Ge?t  tungstendV) Wit bismuth(v;y  Bid~ ungsten(Vl) Wb+
lead(Vv) Pbdt  yranium(Vy U4+ tungsten(V) . W3+ o -
manganesedV) Mn#*  vapadium@V) - v4+ ¢ | wranfum(y) U
platimunV)  Ptd*  zirconium@V) Zekt . vanadium(V) - V3+ .
. Qin@vy - Spd+ o
Charges of Common Polyatomic Ions
_ 1 R - S 3
1:acetate - CzH:«_)Ozl' hypochlorite ~ C1O 1- «carhonate - €032~ _arsenate AsQgd-
"azide N3l- hypofluorite  FO1- 1 chromate CrO42- arsenite AsO33-
bromate Brozl- hypoiodite 101- | dichromate C2072- | citrate CsH5073-
{ bromite 73‘5’021' hypophosphite PH2O21- 'hydfogenphosp'hate':HPOt;Z' j?hosphate PO43-
_chlorate Co3l-  jodate 1031- molybdate MoO42-
chlorite Aol odite 1021- | oxalate Q2042 s
cyanate ONT- metaphosphate PO3'- | peroxide - 072 | pyrophosphate P07+
cyanide avi- nitrate NO3l- | peroxydisulfate - 52082~
dihydrogen phosphate H2PO41- nitrite NOzl- | selenate 5e042- 1+
ﬁuarate‘ FO31- pecbromate  BrO4l- | siticate $i032- ammonium NEg}*
Auarite FOz1- perchlorate  ClO41 | sulfate 5042 ' '
formate HC;1- - perfluorate FO4l- - | sulfite " 5032- 2+
hydrogencarbonate  HCO31- periodéte 1041- tartrate CaH1062- | mercury(d) {'%Zh
* hydrogen sulfate HSO41-  penmanganate  MoO4l- | tellecate TeQ4?-
hydrogensulfite Hso31- peroxyborate  BO31- tetraborate B4O72-
hydroxide OH1- thiocyanate s - thiosulfate $2032-
hypobromite Beo1- tungstate WO42-




lon Sheet

_; Pbsfiti—vero,xidation Nunrbers of N6n~Mefz'lHlianl=em-ent5“ |

24

telludum(Ivy -

1+ - : 3+
nitogen(ly NI+ carboa(l) G2+ varsenie(lll) As3+
nitregen(ll} N2+ "'bo‘ronl i B3+
. silicon(If) §i2+ nittogen(lly N3+
: phosphorus(lily p3+
4+ - . 6+
carbon(IV) i+ arsenic(V)  AsS+ - selenium(Vl)  Seb+
nitrogen(lV). N4+ -nitrogen(V) N3+ Csulfur(V)y g6+
selenium(lVy ~ Sed+ Phosphorus(v).pP5+ - tellurfum(Vly Teb+
silicon(IVy  sid+ : ' '
sulfur(v) 54+

S e L

Negative Oxidation Numbers of Non-Metallic Tons

1- 2- 3- 4
bromide Bei- | oxide . 02 . cirige N Gide ok
- “chioride - selenide Sel- phosphide p3-
fluoride CFl- ‘sulfide” 52 o
_ hydride . Hi- tellufide © - Te2-
iodide - - L
Per-ate —-_ag_; =ite hyp po-ite -ide .
cod - cot ot cot cr!
PO PO po,  po,3 p?
5057 S0 507 50,7 s
CO_4'2 CO;"Z COzz COZ | C.4 | i
| lN,O“-I NOjy™ NO,™! N-Q'd | K




Per-ate

104!
PO
S0

cos

Nog!

hypo-ite

_...._ , -ite_

cost  cot cot
‘pos PO POS
S0 S0 S0y
cos*  Co* €O’



+ 3 Ions |

1 aons | +Z 1018 | . +4 Ions |
Cu'' - Cuprous Cu™ - Cupric Fe™ - Ferric Sn™ - Stanmic
Hg™' - Mercurous Hg™? - Mercuric Bi™ Ge™
Ag" Fe - Ferrous cr? Th*
Au”! msmw - Stannous Qmﬂw Zrt
H Cd Ce
NH,"' = Ammonuim Co™ .
Row 1A in Periodic Table wwﬁ Row 2A in Periodic table Row 3A in Periodic Table
N2
NU+N

-1 Tons | -2 Ions | -3 Ions | -4 Ions |
C,H;0,™" - Acetate CO;” - Carbonate AsOs” - Arsenate PO - Pyrophosphate
Ny! ~ Azide CrO4? - Chromate AsO;” - Arsenite
HCO;!' - Bicarbonate (hydrogen-) | Cr,0,° - Dichromate POS7 - Phosphate
HSO5;' - Bisulfite (hydrogen-) HPO,? - Biphsphate (hydrogen-)
HSO,' - Bisulfate (hydrogen-) C»04% - Oxalate
BrOs”! - Bromate 0,72 - Peroxide
ClO;" - Chlorate Si0;? - Silicate
Cloy" - Chlorite SO - Sulfate
OCN' . Cyanate SOs2 - Sulfite
CN! - Cyanide Oamao% - Tartrate
HCO,"' - Formate S;057 - Thiosulfate
OH' - Hydroxide WO04% - Tungstate
ClO" - Hypochlorite _
1057 - Todate -
NO5;' - Nitrate
NO;' - Nitrite
waOA._ - Perbromate
ClOs" - Perchiorate
MnO;" - Permanganate
SCN" - Thiocyanate

Row 7A Non-metals in Periodic

Row 6A Non-metals in Periodic

Table

Row 5A Non-metals in Periodic

Table

Table

Maximum Positive Charge of Element = Group # (They tend to be all even or odd values ~

Negative Charge of Element =~ Group #-8 (Non-Metals Only)

Naming System for multiple Charge ions (Hypo- name

 Lowest Charge of Non-Metal to Highest Charge of .Zow-goﬁ& $
—ite) ( name-—ite) ( name— ate) (Per- name —ate)

Example CI", CI'%, €1, C1™)




INFORMATION IN THE TABLE BELOW AND IN THE TABLES ON PAGES 3-5 MAY BE USEFUL IN ANSWERING

(Zsz)

THE QUESTIONS IN THIS SECTION OF THE EXAMINATION.
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GO ON TO THE NEXT PAGE.
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STANDARD REDUCTION POTENTIALS IN AQUEOUS SOLUTION AT 25°C

Half-reaction E°(V)
Li* + e o Li® -3.05
Cst o+ e - Cs(s) ~2.92
K* + ¢ - K 292
Rb* 4 - = Rb(s) -2.92
Ba’t + 2 —  Ba(s)  ~250
St 42 - Sxs) -2.89
Gt 126 =  Ca(s) 287
Na® + e —  Na(s) 271
Mg*t 12 - Mg(s) 237
Be?t +2¢- -  Be(s) ~1.70
AP £33, - Alls)  ~166
Mn?t 42" —  Mn(s) -lI8
[Zn** + 2 ¢ - Zn{s)- - -076
Cro* +3e - Cr(s) -0.74
Fe?t +2¢ —  Fe(s) —0.44
Crt e - Pt -0.41
Cd** +2¢- -  Cd(s)  -040
T 4+ - Tis) 034
51 Co®* 3+ 2 ~  Cofs) 028
NiZ* 32 - Ni(s) 025
St +2e - Sn(s) -014
Pb’t + 2 e - Pb(s) 013
2HT +2e —  Hai(g) 0.00
S(s)+2H* +2¢~  —  H,S(g) 0.14
Satt + 26 - Sa** 015
Cu®* + e - Cu* 015
Cu** +2e- - Cu(s) 034_
Ce’ + e ~—  Culs) 032
L)+ 2e - 2r 0.53
Feo* + e - Fe?* 0.77
" Hg,™* +2e - 2Hg() - 079
Agt 4 e - Ag{s) -.080
U Hg?t 26 — Hgh 085
2Hg? +2e ~» Hg,** 0.92
Bry (D) + 2 e~ -» 2Br 107
0,()+4H" +4e = 2H,0(0) 123
Cly(g) + 2 e - 2C 136
APt 33, - Au(s) 1.50
Co* + e N Y 182 :
F(g)+2e - 2F 287

GO ON TO THE NEXT PAGE.
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" ATOMIC STRUCTURE

AE = hy
c=Av
=B
mv
P = mv
2178 x 1078
E = ————joule
n
EQUILIBRIUM
+ -
k. = HIAT)
| [HA]
~ _ [OH ] 1B*}
K =""m
K, =[OH }[H']=10x 107" @ 25°C
= K, xK,
PH = —log [H"}], pOH = — log[OH")
14 = pH + pOH
AT
H = pK +1|
PH = pK, + log fqras
+
pOH = pK, + log E}gl ]
pK, = ~log K, pK, = —log K,

K, = K.(RD™,

where An = moles product gas — moles reactant gas

ADVANCED PLACEMENT CHEMISTRY EQUATIONS AND CONSTANTS

= energy
frequency

t

= wavelength
= momentom
= velocity

= principal quantum number
= mass

I a¢w > < In

Speed of light, ¢ = 3.0 x 108 m 5!
Planck’s constant, k& = 6.63 x 107> Js
‘Boltzmann’s constant, & = 138 x 1072 Jg!
Avogadro’s mmber = 6.022 x 10% molecules mol ™!
Electron charge, ¢ = —-1.602 x 107'° coulomb _

1 electron volt per atom = 96.5 kJ mol™

THERMOCHEMISTRY
AS® = 2 §° products “2 S5° reactants
AH® = 2 AH; products —Z AH{ reactants
AG® = Z AGy products —z AG{ reactants

AG® = AH® ~ TAS®
= —-RThlh K =-2303RT log X

= -n%E°
AG = AG° + RTIn Q0 = AG® +2303RT log Q
g = mcAT
o AT

Equilibnum Constants
K, (weak acid)

K, (weak base)

K, (water)

K » {gas pressure)

K. (molar concentrations)

§° = standard entropy
H® = standard enthalpy
G° = standard free energy
E® = standard reduction potential
T = wemperature
n = moles
m = mass
q = heat
¢ = specific heat capacity
C, = molar heat capacity at constant pressure

1 faraday & = 96,500 coulombs

GO ON TO THE NEXT PAGE.




PV = nRT

 GASES, LIQUIDS, AND SOLUTIONS

Sz
[P-F--’—:;Zi)(‘/-nb):nﬂ

PA:Pm[XXA,WhemXA=

P

n

K
BY,
T

D
-

I

moles A
total moles

wml:PA+PB+PC+'”

m

M
C+273

_ By

T,
m

v

ﬂ_p}a’r-
m ¥M
I 2

KE per molecule = 7 M

KE per mole

n

)

molarity, M
molality

AT,

AT,

T

il

3
ERT

M,

M, .
moles solute per liter solution
moles solote per kilogram solvent
iK; x molality
K, x molality
nRT .

-5 !

v

OXII)ATION-REDUC'I’ION; ELECTROCHEMISTRY

- c d .
‘QZLC]_Q[P_]T, wherea A+bB > ¢cC+dD
[A]" [B]
1=4
t .
Een = Egy _Ean= Ecn — 00592 log 0 @ 25°C
n¥
“log K = nk
0.0592

P = pressure
V = volume
T = temperature

n = number of moles

D = density
m = mass
v = velocity
u,.. = I0ot-mean-square speed

KE = kinetic energy
r = pale of effusion
M = molar mass
A = OSIOTIC pressure
i = van’t Hoff factor
K, = molal freezing-point depression constant
K, = molal boiling-pomt elevation constant
¢ = reaction quotient
I = cuirent (amperes)
g = charge (coulombs)
t = time (seconds)
E® = standaird reduction potenital
K = cqulibium constant

Gas constant, R = 831 Imot ™' K~!
= 0.0821L atm mol~' K™
= 8.31 volt coulomb mol ! K~!
Boltzmann’s constant, k = 138 x 1072 J X}
K, for HyO = 1.86 K kg mol ™"
K, for H,0 = 0.512 K kg mol ™!

STP = 0.000°C and 1.000 atm
Faraday’s constant, ¥ = 96,500 coulombs per mole
' of clectrons o

GO ON TO THE NEXT PAGE.



RULES FOR ASSIGNING OXIDATION NUMBERS

RULE 1: The oxidation number of any free element is 0.
Ex: Ho or P4

RULE 2: The Oxidation number of a monatomic ion (Na+, Ca+ 2 Cl,..)is equal to the
charge on the jon,

Note: some ions have multipie oxidation numbers such as Fe+2 or +3
RULE 3: The oxidation number of each hydro

gen ion in most compounds is +1.
Note exception: When hydrogen is a hydride, its chargeis g -1.
Ex: Lithium hydride LiH

r of each oxygen ion in MOost compounds is -2,
Ex: HoO Hydrogen ion=+1 , Oxygen ion=-

Note exception: In peroxides
Peroxides take the form X20

RULE5; The sum of the

oxidation numbers of g theionsina
apparent charge of that particle.

X: H20 a compound=0
CIO3" a polyatomic jon= -1

» OXygen charge is -1.
2 such as sodium peroxide: NapOo

particle must equal the

ments of Group IA, IHA, and 1A (except TI) have only one
which is positive and corresponds to its group number on tha periodic
€. +1, +2, and+3 respectively.



Charges

State the. “"“i’—‘-““‘m‘!’“bﬂ”@f 8ach of theions that make:un the. comoaund. . Dnntfnrgat
the oxidation rufes. - .

1. BaCl»

2. MgOo

3. 802

: 5 Al2O4
6. HoSO4
7. KNOg
8. AiFg

9. CacCio
10. K20
11, AICI3
12. NaoO

13. FeO



Charges

State the axidation numbers of aach ion that makas un each palvatomic i it
DLl B ‘rvg_-—--..-v_r-wh,;-’._ 2/ ete LR EIE RIS RS Fal s { Oﬁa_hnnlv fa T . 5T
the oxidation rules. polyatomic ion, Don'tfargat.

1. CO32
- 2. CiOx-

Cro4-2

©

13. SO32
14. OH-

15. BO3-3

16. Fe(CN)g™3
17. Fe(CN)g 4
18. HPO42

19. NH4*



NAMING COMPOUNDS
Three systems of naming: New(Roman Numerals or Stock), Old(Traditional), and Greek.

1. NEW: This system is used when there are more than one positive ion that exists for the
positive ion.(All positive ions except those in Groups [A, HA, 1IIA and Ag, Zn, and Ti)
Ex: mercury(ll) oxide - HgO

2. OLD: This system is used for five elements only: Fe, Cu, Pb, Sn, Hg
The lower of the two charges has the ending -ous
The higher of the two charges has the ending -ic
The stem for each is taken from the Latin. -

Ex: Fe+2 ferrous Fe+3 ferric
Cu+1 cuprous Cu+2 cupric
Pb+2 piumbous Pb+4 plumbic
Sn+2 stannous Sn+4 stannic
Hg+1 mercurous Hg+2 mercuric

Ex: HQO —» mercuric oxide
SnF2 9 stannous fluoride : _
NOTE: Compounds named the old system can also be named the new system

3. GREEK: To use this system, two conditions must hold.

- a) The compound must be a binary compound(a compound with only two
elements).

b) The positive ion must be located in Groups IVA, VA, VIA or VIIA.

Prefixes are used to name the compound.

1 mono- 2di- 3ti- 4tetra- 5 penta- 6 hexa- 7 hepta-
8octa- ° 9ennea- 10 deca- _
Ex: NO nitrogen monoxide (NOTE: mono is not used on the positive ion)
CO2 carbon dioxide
N2C3 dinitrogen trioxide

EXTRA INFO ON POLYATOMIC IONS AND NAMING:

per---ate one more oxygen that -ate
---ated MOST COMMON FORM. MEMORIZE THESE: CIO3-, NO3", 003'2, i’

S04°2, PO4™3
~--ite one less oxygen than -ate
hypo---ite  two less oxygen than -ate
---ide no oxygen
EX: KCIO4 potassium perchlorate
KCIO3 potassium chiorate
KCIO2 potassium chlorite

KCIO potassium hypochlorite
KCl  potassium chioride



N

WORKSHEET Vi: Quszzes On Formula Wﬂting and Ions and

Thefr Charge(s)
1. Studeat Name Class 2. Student Name . Clas-
: T Number
Element or ‘Bymbeol or  and kind
i9'.‘ formula of charge - Formulas
1. aluminum 1. sodium chloride ° :
2. ammonium 2. ammonium hydroxide
‘3. antimony "3, 'cﬂciufn éqrfaba ' .
4. banum 4, magnesium nitrate
5. faromidfe 5. aluminum phosphate
6. calcium 6. zinc chloride |
?7 ca;bonate 7. mercury(ii) c:':ide
8, ._chlorifie 8. aluminum sulfate
9. .copper(Il} 9. silver nitrate
16. ‘Quoride. : 10, barium hydroxide
11, h_ydmgep carbonate 11 pota'ssiuu;. sulfide
12. hydsonium 12. iron(II) sulfate
13, hydroxide 13. mercury(I) chloride
14. iron(il)- 14, -copper carbonate
15. iron{lif) 15. calcium acetate
16. metcury(ll' - 16, iron(ii]} suifate
17, hgdridg 17. calcium phosphate
18. mercury(lf) 18, zinc sulfide
19-‘1@.‘?& 19. ammonium carbonate
20, mtzate 20. a.ntu-nony chloride
21. ﬂ_xid‘-’ . 21. potassium oxide
22, phmpha?-' ' 22. ammonium sulfide
23 potassium 23. mercuric nitrate
24. sulfide 24. iron(III) chloride
25. sodium - 25, aluminum oxide
26. sulfate
217. ‘silver Correétéd by
28. zino

Corrected by
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Chem |

Naming and Formuda Writing #1

NAME

1. NaOH
2. NHCI
3. MoCrQ4
4. CaCQO3

(&)

. Felp
. CuéO

N o

. SnCl4
. Al(NO3)3

@

CClg

10. P20s

11. NagPQq

12. HCIO3

13. Hg2S 04

14, Pb(C2H302)2
15. CO2

16. (NH4)aN

17. NasP

[\'%]
-k
Q
a

A
=
Eb
O
P

FORMULA

1. sodium carbonate

V)

aluminum chlorate

™

magnesium nitrite

ammonium chloride

SL

ferrous bicarbonate

- 6. carbon tetraftuoride

7. silver nitrate
8. cobalt(ll) phosphite

9. ‘mercury(ll) sulfide

10, sulfur dioxide

11. cuprous hvdroxide

12. zinc nitride

. 13. potassium nitride

:_1 4. plumbous fluoride
15. lithium phosphate
16. arsenic(V) oxide
17. nickel(ll) suifate

1

20

- ealcium carbonate

- 19, lithium nitrate

20. potassium phosphate



Naming and Formuta Writing #2
NAME
1. Cr(CIO3)3

2. BaSOs3
3. Fe(NO3)2

4. Cao
5. CoPO4

6. CuCrz207

7. FeBr3

o

Zn{CH)2
9. HgCO3
10. NaCl
11. FeS0O4
12. CO2
13. AgNO3
14. PbF4

15. SO2

18. Cr203

19. NO
20. Li2C O3

FORMULA

b,

. ferrous chlorate

. plumbic acetate

2
3. ‘barium phosphite
4. zinc chromate

5

N . copper(l) sulfate

B. copper(l) sulfate
7. calcium hydroxide
8. potassium permanganaie

9. iron(iif) oxide

10. iron(ll) oxide

11. sodium chiorate
12. aluminum chloride
13. cuprous carbonate

1"4. carbon monoxide

15, lithium fluoride

Y -~ R e R Ty B
W, AUt i OR[N

17. diphosphorous trioxids

18. nickel(ll) bromide

19. zinc nitrate

20. magnesium nitride




Harder Naming and Fromula Writing#1

FORMUIA

1. calcium chioride 13. calcium iodide

2. calcium carbonate - 14. potassium fluoride
3. sodium cyanide 15. calcium hydroxide
4. magnesium oxide 18. bismuth sulfate

5. sodium fluoride 17. magnesium phosphata
6. aluminum chioride 18. mercury(ll) cyanide
7. silicon(}V) oxide - 19. potassium nitrate
8. zinc iodide 20. sodium hydroxide
9. cobait(ll) carbonate 21. Jead(ii) nitrate

10. potassium hydride 22. zinc suifate

11. conper(il} earbonata 23 sodium sulfide

12. potassium hydroxide 24. iron(lll) chioride
NAME

1. BaClo : , 18, Cu(NOa)»

2. Zn(NQa)z 17, P205

3. CsCpHz0» 18. PClsg

4. HoS 19. SFg

5. K2CO03 20. PCla

6. FeClo 21. NH4NO3

7. Al(NO3)3 22. NapS 04

8 NH4C}2H302 23. NasO

. Ba{OH)z 24, NazP0O4

10. Cu(CzH302)2 25. NHaCH

11. KCI 26. NaCi

12. KBr 27. Na2S0Og

13. Ki ' 28. SnCrO4

14. Ca(NO3)o 29. KeC O3

15 Hgio : 30. Hga(NO3)»




Harder Naming and Fromula Writing#1

FORMUIA

1. calcium chioride 13. calcium iodide

2. calcium carbonate - 14. potassium fluoride
3. sodium cyanide 15. calcium hydroxide
4. magnesium oxide 16. bismuth sulfate

3. sadium fluoride 17. magnesium phosphate
6. aluminum chioride 18. mercury(l) cyanide
7. silicon(IV) oxide 19. potassium nitrate
8. zinc iodide 20. sodium hydroxide
9. cobalt(il) carbonate 21. lead(})) nitrate

10. potassium hydride 22. Zinc suifate

1. copper(ll) carbonate 23. sodium sulfida

12. potassium hydroxide 24. iron(Ill chioride
NAME

1. BaClo 18 Cu(NOa)»

2. Zn{NQ3a)2 : 17. P2Qs

3. CsC2H302 18. PCisg

4. H2S 19. SFg

5. KoCO3 20. PCl3

6. FeClo 21. NH4NO3

7. Al(NO3)3 22. NapS 0y

8. NH4C2H300 23. Na20

S. Ba{OH)2 24, NazPQ4

10. Cu{C2H305)2 25. NH4C!

11. KCi 26. NaCl

12. KBr 27. NagS 03

13. Ki 28. SnCrOy4

14. Ca(NO3)o 29. KoC O3

15 Hglo - 30. Hg2(NO3)2



